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FOURTH DECLARATION OF INVENTOR 
WILLIAM STE RN UNDER 37 CFR §1.132 

I, William Stern, hereby declare that: 

1. My background and relationship to the present patent application, and to its 
owner, Unigene, are as stated in paragraphs 1-3 of my Second Declaration of Inventor William 
StemUnder 37 CFR §1.132 executed by me on September ?, 2007, and previously filed. 

2. This declaration is for the purpose of further explaining specification support, 
and supporting experimental data, for amendments made during reissue proceedings, and values 
stated in the specification, which I understand to be the subject of inquiries from quality review 
pereonnel in the U.S. Patent and Trademark Office. 



00950146.1 



3. All documents attached as exhibits hereto are either (1) documents kept in the 
ordinary course of business at Unigene which report the results of experimentation done by me, 
or by others under my supervision, or (2) tabulations or summaries of such documents or 
experimentation. Further details of each attachment are provided infra. 

Support For Amendments to Table 2 of the specification : 

4. Attached as FAhihTT A hereto is a summary of data compiled from records 
kept by Unigene in the ordinary course of business. Some representative laboratory notebook 
pages and underlying data for the formulations whose performance is summarized in EXHIBIT 
A is attached hereto as EXHIBIT B (discussed in more detail in paragraph 6 infra). EXHIBIT 
A documents the basis for the data in Table 1 of the specification, and of selected Table 2 data, 
namely the Table 2 entries for the phenylethyl alcohol/benzyl alcohol- containing sCT 
formulations. In EXHIBIT A. Reference code "BA" followed by three digits refers to study 
number; the next letter refers to formulation (which in the laboratory notebooks is designated by 
roman numeral); the next number refers to rat identification (which in laboratory notebooks is 
designated by color). Cmax refers to maximum sCT concentration; %F refers to bioavailability . 
The concentration number given in cv mM" is for citric acid content The notebook references for 
the data in EXfflBITA are YMY 5 1 5:005, YMY515:006, YMY 515:007 and YMY 515:008. 
A previously submitted version of EXHIBIT A (Exhibit C to my Third Declaration filed in 
October, 2007) had mentioned notebooks YMY 515:006, YMY 5 15:007, but not YMY 
515:005 and YMY 515:008, which are also relevant and are now cited in EXHIBIT A . 

5. Referring to EXHIBIT A. Table 2's amended bioavailability and maximum 
plasma concentration of salmon calcitonin active ingredient (sCT) for the phenylethyl 
alcohol/benzyl alcohol- containing sCT formulations is derived from the rat data reported in the 
first three columns of EXHIBIT A . The formulations tested in those first three columns are the 
ones whose citric acid concentration is zero, (Concentrations at the top of EXHIBIT A are citric 
acid concentrations). Unlike Table 1, whose purpose is to compare results at different citric acid 
concentrations, Table 2 seeks to compare the results using a variety of preservatives (or no 
preservatives). The data from EXHIBIT A where citric acid concentration is zero best isolates 
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any such preservative effects because citric acid effects of the invention are absent from this 
data. The other comparative formulations whose performance is Table 2 (e.g. formulations with 
a different preservative (or no preservative) are also formulations having zero citric acid. The 
average (and standard deviations) for bioavailability and maximum ptesma sCT reported for the 
rats that received the relevant phenylethyl alcohol/benzyl alcohol- containing sCT formulations 
are calculated at the bottom of columns 1,2, and 3 of EXHIBIT A. and are identical to die 
values now stated in amended Table 2. 

Support For the sCT formulations tested in Table 1 having a pH of 3.7: 

6. Attached hereto as EXHIBIT B are laboratory notebook Pages 283 and 284 of 
Unigene notebook YMY 515:005; pages 49 and 64 of Unigene notebook YMY 515:006; pages 
1, 2, 60, 240 and 241 of Unigene notebook YMY 515:007; and pages 1 1 and 15 of Unigene 
notebook YMY 515:008 showing formulation details for sCT formulations administered to rats 
in studies BA 285, 289, 290, 301, 303, 31 1, 312 and 313. Of these, all but study BA 285 were 
among the studies used to generate the data in EXHIBIT A , Details of study BA 285 are 
attached because several other studies use the formulations of study BA 285. 

7. In the specification, pH values from the underlying data are rounded to a single 
decimal place. The two decimal place figures shown in the lab notebook pages approach the 
limits of detection. Additionally, to an accuracy of two decimal places, the formulations are 
likely undergoing some minor pH drift even over short periods of time. The target pH for all 
formulations whose performance is evaluated in Table 1 was 3.7, as was the average value 
measured (rounded to a single decimal place), although a very small number of individual 
measurements to two decimal places fell slightly outside the range that rounds to 3,7. Referring 
to EXHIBIT B. the bottom of page 284 of notebook YMY 515:005, at column 9, shows that 
the formulations of BA285 had a pH of 3.7 (when rounded to a single decimal place). Study 
BA289 used those same formulations (see the notation "same formulation as BA285" near the 
bottom of page 49 of notebook YMY 515:006). Likewise, study BA290 used the same 
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formulations as study 289 (sec the notation neai the bottom of page 64 notebook YMY 5 15:006). 
Formulation HI of study B A3 1 1 - - the only formulation from study B A3 1 1 whose performance 
is reported at Exhibit A (as BA3 1 1C1 and BA3 1 1 C2) and included in the data of specification 
Table 1 - - has components identical to that of formulation II of study to BA285 whose pH was 
measured at 3.69. (Compare pages 240 and 241 of notebook YMY 5 15:007 to page 284 of 
notebook YMY 515:005). Studies BA312 and BA313 used the same formulation as did Study 
BA31 1. (See the bottom of pages 1 1 and 15 of notebook YMY 515:008). Pages 1, 2 and 60 of 
notebook YMY 5 1 5:007 show a target pH for studies BA30 1 and BA303 of 3 .7. See page 2, 
column 8 (which reports pH for the formulations I, II and III on page 1 related to study BA301), 
and page 60 near the bottom (relating to pH of formulations used in study BA303). 

8. The purpose of the studies discussed in the foregoing paragraph 7 was to 
measure the effect of Various citric acid concentrations independent of other parameters, which 
parameters applicant therefore sought to hold constant (for example, by targeting a relatively 
constant pH near 3.7 as shown in EXHIBIT B) . The bioavailability and maximum sCT values 
from each rat study discussed in paragraph 7 hereof; and other similar rat studies, were then 
tabulated in EXHIBIT A . The bottom two lines of EXHIBIT A show average bioavailability 
(%f) and average maximum sCT concentration (Cmax), and standard deviations thereof, for all 
of these rat studies. These averages and standard deviations are then reported in Table 1 of the 
patent specification. 

Su pport For Table 3 showing test data for sCT formulations having pH 3»8: 

9. Attached hereto as EXHIBIT C are pages 205 and 206 of laboratory notebook 
IMF 515:030. Page 205, rows 20-23, columns 1-8 show the content, and pH, of all but one of the 
formulations tested for stability in Table 3 of the patent specification. (The exception, where citric 
acid is zero, is discussed infra). As may be seen in column 8, rows 20-23, the target pH for these 
formulations is 3.8. A single pH measurement at column 8, row 20 was measured at 3.88. 
However, as also noted in paragraph 7, pH values measured to two decimal place figures 
approach the limits of detection. Additionally, to an accuracy of two decimal places, the 
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formulations are likely undergoing some minor pH drift even over short periods of time. The 
average pH measured on relevant lines 20-23 of page 205 was 3.8 (rounded to a single decimal 
place). The purpose of these studies was to measure the effect of various citric acid 
concentrations independent of other parameters which applicant therefore sought to hold constant 
(for example, by targeting a relatively constant pH near 3.8 as shown in EXHIBIT O . With 
respect to the formulation wherein the citric acid content was zero, page 205, at the far right-hand 
side shows that several formulations wherein the pH was well above the 3.8 target were "tossed." 
At line 30, one such formulation is "kept" and then, on page 206, has its pH further adjusted to the 
desired 3.8 pH target. (Both successful and unsuccessful adjustments are shown on page 206). 

Support For Reciting 0.85% sodium chloride in Example 3; 

10. The same portion of EXHIBIT C discussed in the prior paragraph supports 
0.85% sodium chloride (NaCl). The content of formulations tested for stability in Table 3 of the 
patent specification included a mixture set forth in EXHIBIT C page 205, column 5. The last 
ingredient of that mixture is stated as "1.7% NaCl" which is then diluted 2:1 when the 2.5 ml of 
the column 5 mixture is diluted with another 2.5 ml of other ingredients of the final formulations. 
See the sum of other ingredients added in columns 3, 4, and 7. (Note that Specification Table 3 
does not include data for the very different benzalkonium chloride formulation set forth on line 24 
of page 205, which line should be disregarded for that reason). 

Support For Redtipg pH 3.5-3.9 in claim 13: 

11. Attached hereto as EXHIBIT D are pages 046, 132 and 133 ofUnigene 
laboratory notebook ETM:002. The 3.5-3.9 pH range stated in claim 13 is derived from 
applicant's preferred range stated at Column 3. line 12 and also original claim 13 of the 
specification, which is in turn even narrower than the broader range that is supported by 
EXHIBIT D . As discussed in more detail in paragraphs 12 and 13 infra, EXHIBIT D shows 
good results using a variety of pH values from 3.3 to 4.1, easily predicting good results within 
the stated 3.5-3.9 range of claim 13. 
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12. Specifically, EXHIBIT D. page 046 shows the content of a variety of different 
salmon calcitonin formulations. The Formulations numbered 3-10 all have citric acid added at a 
concentration within the critical 10-25 mM range recited in claim 13 (specifically 10 niM). 
Formulations numbered 11-18 all have citric acid added at a concentration outside the critical 10- 
25 mM range recited in claim 13, (specifically 100 mM). A variety of pH values are represented 
among formulations 3-18. EXHIBIT n i page 132, shows the stability of the various 
formulations under different storage conditions. The final column of page 132 shows percent of 
active ingredient sCT remaining after one month at room temperature (25 C). 

EXHIBIT D. page 133, shows similar data under more extreme storage conditions. The final 
column of page 133 shows percent of active ingredient sCT remaining after one month at 50 C. 
These data show almost no degradation at room temperature for formulations whose pH ranged 
from as low as 3.3 to as high as 4.1 as long as those formulations included citric acid within 
applicant's recited range. See EXHIBIT D. page 132, final column, for stability of formulations 
3, 4, 5, 6, 7, and 8. Even at the more severe storage conditions set forth on EXHIBIT D, page 
133, the data show best stability for formulations whose pH ranged from as low as 3.3 to as high 
as 4. 1 for formulations that included citric acid within applicant's recited range. See EXHIBIT 
D, page 133, final column, for stability of formulations 3, 4, 5, 6, 7, and 8. 

13. Additionally the advantage applicant has discovered for holding citric acid 
levels within the 10-25mM range appears in the EXHIBIT D data at every pH tested from pH 3.3 
through pH 4.1, easily encompassing the claim 13 range of 3.5-3.9. For example, formulations 4 
and 12, both having pH of 3.3 are alike in all respects except that formulation 4 has an amount of 
citric acid within the scope of claim 13 and formulation 12 has an amount of citric acid outside 
the scope of claim 13. EXHIBIT D. page 133, final column, shows that formulation 4 
outperformed formulation 12. Likewise, at pH 3.7, formulation 6 (citric acid concentration within 
the scope of claim 13) outperformed formulation 14 (citric acid concentration outside the scope of 
claim 13). And at pH 4.1, formulation 8 (citric acid concentration within the scope of claim 13) 
outperformed formulation 16 (citric acid concentration outside the scope of claim 13). 
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Support for claim 13's recitation of aggregate bioavailability enh ancing ag ent 

14. The bioavailability enhancing agent in claim 13 is defined in claim 13 itself. 
That claim 13 definition does not include any compound other than citric acid or citric acid salt, 
both of which are discussed in the original specification for their contribution to bioavailability. 
See, for example, column 2, lines 21-31 of the specification, example 1 and table 1. 

15, It is necessarily the aggregate amount of the agent (whether added in the form 
of citric acid , citric acid salt, or a mixture) whose effects are reported in Tables 1 and 3. That is 
because citric acid buffered to the pH range recited in claim 13 (pH 3.5-3.9) or used in Table 1 
(pH 3.7) or Table 3 (pH 3.8) always exists as a particular mixture of citric acid and citric acid salt 
at a given pH, regardless of whether citric acid, citric acid salt or a mixture thereof was originally 
provided. The Henderson-Hasselbach equation requires this result For example, citric acid 
buffered at a pH above 3.5, at all of the citric acid concentrations of 10 mM or higher shown in 
Tables 1 and 3, is necessarily a combination of citric acid and citric acid salt, as dictated by a 
version of the Henderson-Hasselbach equation for buffers with two pK's as noted below: 

pH = ((pKl + pK2) + log (salt/acid))/2 

Although citric acid has three pKs, pK3(6.19) has little if any effect on buffering properties of the 
buffering system at pH 3.5-3.9, and is therefore ignored in the foregoing equation to make the 
math simpler. In all of the concentrations of citric acid reported in Tables 1 and 3 that are lOmM 
or higher, the pH would have been considerably lower than 3.5 if the citric acid had not been 
buffered by the presence of a salt. For example, had the pH been raised to 3.5 or higher by a mere 
addition of water, the resulting citric acid concentration would be significantly below lOmM. The 
Henderson-Hasselbach equation dictates that a lOmM (or higher) aqueous citric acid exists as a 
mixture of citric acid and citric acid salt at a pH of 3.5 or higher. This does not necessarily mean 
that salt has been added. A base could be used to raise pH to 3.5 or higher. However, the 
addition of a base would cause the formation of salt in accordance with the above Henderson- 
Hasselbach equation. In other words, regardless of whether pH is raised to 3.5 or higher by using 
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a base, or by using a salt, salt will necessarily be present either (1) because salt was included 
during preparation, or (2) because salt was formed when base was included during preparation. 



1 6. In view of the foregoing, the effect on bioavailability and stability that is 
reported in Tables 1 and 3 of the specification, respectively, is provided in solutions that 
necessarily include a combination of both citric acid and citric acid salt. 



true and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the application or 
any patents issued thereon. 



1 7. I further declare that all statements made herein of my own knowledge are 





Date 



William Stern 
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UNIGETO LABORATORIES, INC. 
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BLOGD SAMPLB UCG SHEETS 



Analyst: 



Comments: 



Date: 



$a/w — 



Time 
(pjioiites) 


0 


30 


. 6P. 




\7J> 


- '- ■ "I 

{so \ 


Animal 1X>. 
















<? • 


>3o 








/SO 








a 












3f 


tot- 






/£& 




* *' 




fa 






/SG 




J ■. 


31 


• a 


99 




/SB ' 




/o 




7o 


/(TO 


/3D 


/CO 








7J- 




/?<=>- 


/6P- 














hi- 


'TakjoJ 






i 76 






/U 




























































f 



2 







— « ■ 


A* 

- r /■- 


/ 


forth* 4 












X 


L 4 


! 5 




» . ' * 




. / . 






1 1 








2 
3 










: r 














1 

c 




a 


"t 


Mi \ 

* 


'A tilt* At 






— 


— / 






-•• — 1 

i 


: B 

• u 




u 








TP- 










1 


. . , Z 
































I \ 












*."■". ' 











■ 










-■■y — 










eo^ 

— $t 




















• 






. <=. l-i 


t - / 


JJL A 




















J 




7 vfc. /$ 


















SvJ — 14 




















— r-- 




J . 












■■ 














17 
























la 




































• 










-{T\ 


J \ 20 














• 










•vj « 

4 2a 























23 
























24 
25 
























26 
























27 


























28 
29 

, ^ 3d 






















— Weet 




— 



















60 



UNIOBNE IiAaOHATORESJMC. 



— : v 



project 
Description^ 






0 


30 


60 


1<> 




(SO I 


















O 


30 


60 


fa 




/SO I 




• X 




it 


9*- 




159- I 




¥■ 




tf- 


ff 
■9C 








k 
i 




it, ■ 

■ a 


n 




/SB | 

/so 




to 

l>- 




70 
7* 




/3D 
/•«- 






#■ 




tf . 


/(></■ 


/*¥ 


■Alt 


*&ntd . 


/6 





































































(ML tektel 



240 



Project 
Description^ 



TJNIGBNB- LABORATORIES,, IN C; 
BLOOD SAMPLE LOG SHEETS 



g*3tl 



Analyst: 




Comments -A gfl, 3b; kfi ffi ^ 0&OMi*'tA' 



. Date; 



Haw 

(pimrfts) 


0 


3» 


60 


10 


no 




Animal LD. 
















• 0 






9o- 












iz 


9*- 














9* 












it, ■ 


' 9C 




/st> ' 






3* 


■ a ' 


?$ 




/SB 


m./u) 


/»• 




70 


/(TO 


/30 


/CO 






it*-. 


7J- . 








3<WJ 


¥• 


n- 


& 












. 




/Ob 


tit, 





























































V 




— ••• f m ■ y ■ ■ j . ; 



EXHIBIT C 



EXHIBIT D 



<^c=r>c^ic^^le ^CZ^T - Sbs>! PcrmO losKo^S. 



Datet January 27. 1999 



Preparation of sCT Stock Solutio n (for the nrenantirm «, HI. #3. #5, #6, #7, and MS candidate 
ii flM lfommlat<ons): 

0.6B6*g sCT (Lot * 1HMW010, % peptide - 83%. Exp. 8/199S) was dissolved in 100 mL of 
purified water (Fairfield Drop 1). The solution (U, cone =567.4 mg/mL) was kept at 4 Cuntduse. 

Pienamioa Date: January 27. 1999, ^dat4°C,prep^by BTM,«plr«oiiJanu al y27 > 2000 



Target ComnosMam of Exper imental Candid"* Nggaj Formulations: 
The following are the target compositions of the various experimental formulations: 
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Note: The target compositions of the various eqperitnental nasal formulations woe provided to me by Dr. 
Bill Stem ofUnigene Laboratories, Ioc. at Fairfield. ' ( ; ^ ^ J2rj* O 
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